The LCD frame is an important part which supports the BLU of medium/large sized TFT-LCD. To produce it efficiently, it is necessary to achieve the molding process improvement from 1 cavity to 2 cavity system. Because 2 cavity mold is compact and its hot-runner zone is broadened, it is difficult to control the temperature on the mold. In this study, injection molding analysis on the frame in 2 cavity process with FEA(Finite Element Analysis) software is carried out to estimate its quality. The calculated injection molding pressures and maximum deflection in 1 and 2 cavity processes are 41.13 MPa and 1.62 ㎜, 40.49 MPa and 1.66 ㎜ respectively. The measured maximum flexure load and surface roughness of the left and right frame of 2 cavities are 209 N and 0.08 ㎛, 193 N and 0.10 ㎛ while those in 1 cavity are 140 N and 0.13 ㎛. Thermal image shows that the maximum standard deviation of the temperature on left and right side of 2 cavity mold is 1.23 ℃ The simulation and measurement results show that the quality of the frame in 2 cavity injection molding process as a whole is not worse than that of 1 cavity system. But maximum flexure loads of the frame in 2 cavity process are far greater than that in 1 cavity process.
Introduction
Injection molding analysis is necessary to improve the injection molding method of 1 cavity with the existing 450 ton to produce the LCD frame. The molding quality can be estimated with numerical simulation program for injection molding analysis. It was researched on the cause and fundamental preventive method of warpage in injection molding process [1] [2] [3] . And the study on preventive method of warpage with the optimization method as genetic algorithm and Taguchi experimental method has been carried out [4] [5] [6] [7] [8] . The slower cooling speed in the part is, the more excessive its volumetric shrinkage becomes in injection molding process. Which makes the whole shape distorted, it is called by warpage which determines dimensional accuracy in injection molding. Warpage is mainly caused by the difference of residual stress in the molded product due to inhomogeneity in speeds of molding flows and cooling [9] [10] [11] . In this study, injection molding analysis using FEA software was performed to estimate injection quality in 2 cavity process. Standard deviations of the temperature on the mold, maximum flexure load, and dimensional accuracy were obtained. The simulation and measurement results show that the quality of the frame in 2 cavity injection molding process was not worse than that in 1 cavity process. Two medium/large sized frames can be made using the mold of 1,200×800 ㎜ at the same time. Table 1 shows the physical properties of the frame in injection molding process used as the input conditions of the finite element(FE) analysis on it. FE meshes of the frame in 1 and 2 cavity processes are shown in Fig. 1 and   2 . The number of total elements used in each figure are 849,547 and 1,699,987, respectively.
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Conclusions
In this study, it is known following conclusions.
(1) Quality improvements of the products in 2 cavity injection molding process of the LCD frame have been sought using finite element analysis.
(2) Optimization of injection molding process has been carried out and verified through measuring the standard deviation of the temperature on the mold, the maximum flexure load and the dimensional accuracy. 
